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In this paper the following theorem is proved. Let G be a finite Abelian group
of order n. Then, n+D(G )&1 is the least integer m with the property that for
any sequence of m elements a1 , ..., am in G, 0 can be written in the form 0=
a1+ } } } +ain with 1i1< } } } <inm, where D(G ) is the Davenport’s constant on
G, i.e., the least integer d with the property that for any sequence of d elements
in G, there exists a nonempty subsequence that the sum of whose elements is 0.
 1996 Academic Press, Inc.
1
Let G be an Abelian group of order n (written additively). Let
S=(a1 , ..., ak) be a sequence of elements in G. For any 1lk, we use
l (S ) to denote the set that consists of the elements of G which can be
expressed as a sum over a l-terms subsequence of S,
:
l
(S )=[ai1+ } } } +ail | 1i1< } } } <ilk].
By  l (S ) we denote the set 1tl t (S ).
:
l
(S )=[ai 1+ } } } +ai t | 1i1< } } } <itk, 1tl],
and we abbreviate  k (S ) to  (S ).
Let r(G ) be the least integer m with the property that for any sequence
of m elements in G, 0 # n (S ). In [3], Erdo s et al. showed that
r(G )2n&1. In [6], Yuster proved that for any positive integer r, there
exist only finitely many noncyclic Abelian groups G such that r(G )
2 |G |&r. In this paper, we shall prove the following result.
Theorem 1. If G is a finite Abelian group of order n, then r(G )=
n+D(G )&1, where D(G ) is the Davenport ’s constant on G, i.e., the least
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integer d with the property that for any sequence T of d elements in G,
0 #  (T ).
For a sequence S=(a1 , ..., ak) of elements in an Abelian group G and
any element b # G, we use b+S to denote the sequence (b+a1 , ..., b+ak).
We shall obtain Theorem 1 from the following result.
Theorem 2. Let G be a finite Abelian group of order n, k a positive
integer, and S=(a1 , ..., an+k) a sequence of n+k elements in G. Suppose
that for every b # G, and every (k+1)-terms subsequence T of b+S,
0 #  (T ). Then, 0 # n (S ).
For any sequence S of elements in an Abelian group G and any b # G,
we use S(b) to denote the number of the times that b occurs in S. By h(S )
we denote the integer max[S(b) | b # G].
Theorem 2 is an easy consequence of the following result
Theorem 3. Let G be a finite Abelian group of order n, k a positive
integer, and S a sequence of n+k elements in G. Suppose b is an element in
G with S(b)=h(S ), and suppose that for every (k+1)-terms subsequence T
of &b+S, 0 # (T ). Then, 0 # n (S ).
Clearly, Theorem 2 follows from Theorem 3.
2
Proof of Theorem 1. It follows from Theorem 2 that
r(G )n+D(G )&1.
To prove r(G )>n+D(G )&2, we consider the following example
Let T=(a1 , ..., aD(G )&1) be a sequence of D(G )&1 elements in G with
0   (T ), and put
S=(a1 , ..., aD(G )&1 , 0, ..., 0
n&1
).
It is easy to see that 0  n (S ) and |S |=n+D(G)&2, this implies that
r(G )>n+D(G )&2. So we complete the proof.
In [4], Olson proved that if p is a prime, then D(ki=1 Zp ei )=
1+ki=1 ( p
e i&1); in [5], Olson proved that D(Zn 1 Zn2)=n1+n2&1,
where n1 | n2 . Combining these results and Theorem 1 we have
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Corollary 1. (i) If p is a prime, then r(ki=1 Zp e i )=p
 ki=1 e i+
ki=1 ( p
e i&1).
(ii) If n1 | n2 , then r(Zn1 Zn 2)=n1 n2+n1+n2&2.
Eggleton and Erdo s [2] proved that if G is a noncyclic Abelian group
of order n, then D(G )n2+1, therefore, by theorem 1 we have
Corollary 2. If G is a noncyclic Abelian group of order n, then
r(G )3n2.
3
In this section we shall prove Theorem 3, and to do this we need some
preliminaries.
Lemma ([1]). Let S be a sequence of n elements in an Abelian group G
of order n, and h=h(S ). Then, 0 #  h (S ).
Let S1 , ..., St be t disjoint subsequences of a sequence S, deleting the terms
of S1 from S we get a subsequence and denote it by S&S1 , and by induction
we define S&S1& } } } &Si to be the subsequence (S&S1& } } } &Si&1)&Si ,
for i=2, ..., t.
For a sequence U=(c1 , ..., ct) of elements in an Abelian group, we use
 U to denote the sum ti=1 ci .
Proof of Theorem 3. We may assume that hn&1 for the theorem is
clearly true when hn.
We may assume that b=0 (otherwise we consider &b+S instead of S ).
Clearly, one can rearrange S to the type
S=(a1 , ..., an+k&h , 0, ..., 0
h
)
with all ai{0.
Let W be the largest subsequence (in size) of (a1 , ..., an+k&h) with
 W=0. It follows from the hypothesis of the theorem that
n+k&h&|W |k, therefore
|W |n&h.
If |W |n, then 0 can be written in the form
0=0+ } } } +0
n&|W |
+: W,
this shows that 0 # n (S ).
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If |W |n+1, repeatedly applying Lemma to W one can find a system
of disjoint subsequences Wi of W such that
: Wi=0 and 1|Wi |h for i=1, ..., u
and such that
|W&W1& } } } &Wu |n&1.
Let v be the least integer t with the property that |W&W1& } } } &Wt |
n&1. Then
|W&W1& } } } &Wv |n&1
and
|W&W1& } } } &Wv&1 |n,
these imply that
n&1|W&W1& } } } Wv |n&|Wv |n&h.
Put W0=W&W1& } } } &Wv . Then n&1|W0 |n&h, and
0=0+ } } } +0
n&|W 0 |
+: W0 .
This shows that 0 # n (S ) and completes the proof.
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